Activation of brain calcineurin phosphatase towards nonprotein phosphoesters by Ca2+, calmodulin, and Mg2+.
Calcineurin purified from bovine brain was found to be active towards beta-naphthyl phosphate greater than p-nitrophenyl phosphate greater than alpha-naphthyl phosphate much greater than phosphotyrosine. In its native state, calcineurin shows little activity. It requires the synergistic action of Ca2+, calmodulin, and Mg2+ for maximum activation. Ca2+ and Ca2+ X calmodulin exert their activating effects by transforming the enzyme into a potentially active form which requires Mg2+ to express the full activity. Ni2+, Mn2+, and Co2+, but not Ca2+ or Zn2+, can substitute for Mg2+. The pH optimum, and the Vm and Km values of the phosphatase reaction are characteristics of the divalent cation cofactor. Ca2+ plus calmodulin increases the Vm in the presence of a given divalent cation, but has little effect on the Km for p-nitrophenyl phosphate. The activating effects of Mg2+ are different from those of the transition metal ions in terms of effects on Km, Vm, pH optimum of the phosphatase reaction and their affinity for calcineurin. Based on the Vm values determined in their respective optimum conditions, the order of effectiveness is: Mg2+ greater than or equal to Ni2+ greater than Mn2+ much greater than Co2+. The catalytic properties of calcineurin are markedly similar to those of p-nitrophenyl phosphatase activity associated with protein phosphatase 3C and with its catalytic subunit of Mr = 35,000, suggesting that there are common features in the catalytic sites of these two different classes of phosphatase.